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(57)Abstract 

PURPOSE: To increase stability at the time of continuously emitting 
light by laminating a protection band and an implantation band, in 
one of an electron implanting electrode or positive hole implanting 
electrode. 

CONSTITUTION: Glass or the like is used as an insulating 
transparent substrate 1, and a semitransparent film of Au and ITO 
or the like are formed by evaporation as a positive hole implanting 
electrode 2, to set a film thickness to 100 to 2000&angst. In a 
positive hole implanting layer 3, a hydrazone compound is formed at 
about 300 to 800&angst; film thickness by resistance heating 
method or the like. By this constitution, adhesion of an implanting 
band is increased by a protective band, and an electron implanting 
electrode can be prevented from its separation, to increase stability 
of a device. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is what it has the electrode of the couple of a hole-injection electrode and an electronic notes telegram 
pole, and the charge impregnation layer and luminous layer which were inserted into this electrode, and a charge 
impregnation layer receives impregnation of a charge from an electrode, and, subsequently to a luminous layer, 
carries out transport impregnation of this. It is the thing of the hole injection layer which receives impregnation of an 
electron hole from a hole-injection electrode, and the electronic injection layers which receive impregnation of an 
electron from an electronic notes telegram pole which contains a hole injection layer at least It is the organic thin 
film light emitting device which a luminous layer emits light in predetermined wavelength in response to impregnation 
of an electron hole and an electron, and is characterized by an electronic notes telegram pole consisting of the 
impregnation band section and the guard-band section before long, as for the electrode of a couple. 
[Claim 2] The organic thin film light emitting device characterized by the thickness of the impregnation band section 
being in 30 thru/or the range of 150A in an organic thin film light emitting device according to claim 1. 
[Claim 3] The organic thin film light emitting device characterized by the impregnation band section consisting of a 
metal of 4eV or less of work functions in an organic thin film light emitting device according to claim 1. 
[Claim 4] The organic thin Film light emitting device characterized by the impregnation band section being a 
magnesium metal in an organic thin film light emitting device according to claim 3. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the organic thin film light emitting device used as a source of 
luminescence of various displays, especially relates to the electrode of an organic thin film light emitting device. 
[0002] 

[Description of the Prior Art] Development and utilization of various display devices are energetically advanced with 
rapid increase of the need of the flat display which changes to the conventional Braun tube. An electroluminescent 
element (it considers as an EL element below) is also based on such needs, and attention is attracted with the high 
resolution and the high visibility it is especially invisible on other displays as a spontaneous light emitting device of 
all solid-states. 

[0003] Current and the thing put in practical use are EL elements which consist of an inorganic material which used 
the ZnS/Mn system for the luminous layer. However, since the driver voltage required for luminescence of this kind 
of inorganic EL element is as high as about 200V, the actuation approach becomes complicated and it has the 
trouble that a manufacturing cost is high. Moreover, since the effectiveness of blue luminescence is low, full-color- 
izing is difficult On the other hand, since driver voltage required for luminescence can reduce substantially the thin 
film light emitting device using an organic material and it fully has the possibility of full-color—izing by addition of 
various luminescent material, research is activating it in recent years. 

[0004] In the structure which carried out the laminating of a hole injection layer and the luminous layer, and vapor- 
deposited the alloy (mixing ratio 10:1) of Mg and Ag on this on the transparent electrode which consists of an 
indium-stannic-acid ghost (it omits Following ITO) especially By using tris (8-hydroxyquinoline) aluminum for 
luminescence material, and using a 1 and 1'-bis(4-N and N-JITORI aminophenyl) cyclohexane for hole-injection 
material They are 1000 cd/m2 by the direct-current-voltage impression not more than 10V. Since the report that 
the above brightness was obtained was made, the spur has been applied to development. (Appl.Phys.Lett.51, 913, 
(1987)) Drawing 3 is the sectional view showing the conventional organic thin film light emitting device, the hole- 
injection electrode 2 which consists of transparence electric conduction film, such as an indium-stannic-acid ghost 
(Following ITO is called) and tin oxide, on the insulating transparence substrates 1, such as glass, — subsequently 
sequential membrane formation of a hole injection layer 3 and the luminous layer 4 is carried out. Finally the alloy of 
Mg, Ag, or Mg and In is formed as an electronic notes telegram pole 6. 

[0005] Drawing 4 is the sectional view showing the organic thin film light emitting device concerning the example 
from which this invention differs. In order to raise electron injection nature and to raise luminous efficiency, the 
electronic injection layer 5 is formed. Generally the hole injection layer in these components, a luminous layer, and 
an electronic injection layer are formed by the resistance heating method. The same is said of an electronic notes 
telegram pole. This kind of component the plus side of the DC power supply for actuation by connecting a minus 
side to hole-injection electrodes, such as an ITO electrode, with electronic notes telegram poles, such as Mg/Ag 
The electron hole poured in from this hole-injection electrode and the electron poured in from this electronic notes 
telegram pole are considered to emit light by radiation recombination in the luminous layer, and since the 
impregnation nature to the luminous layer of an electron hole improved especially by installation of a hole injection 
layer, that by which the extensive improvement of luminous efficiency was made is presumed. 

[0006] Thus, although the organic thin film light emitting device has suggested strongly the possibility of low-battery 
actuation or full-color-izing, it needs to attain much more improvement in effectiveness, and multiple color—ization 
by amelioration of component structure, development of an organic material, etc. from now on. There is 
improvement in stability as an important problem turned to utilization on the other hand, and the problem of 
property degradation accompanying the prolonged actuation which is about 10,000 hours is the hurdle which must 
be overcome. Moreover, since an organic thin film is 1 micrometer or less, its membrane formation nature is good 
and it also needs development of an ingredient without the electric defect of a pinhole etc. Development of an 
organic material that it can furthermore mass-produce from a viewpoint of mass production nature and cheap and 
amelioration of the component formation approach are also important technical technical problems. 
[0007] Examination of a work function is made in order to raise the electron injection nature from an electronic 
notes telegram pole to an organic layer for an improvement of luminous efficiency. For example, the alloy with which 
a work function contains a metal 4eV or less is indicated by JP.63-264692A JP.63-295695A and JP.2-15595A 
Especially, the alloy of Mg and Ag and the alloy of Mg and In are in use, and it was formed in 1000 thru/or the 
thickness of 3000A. 
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[0008] 

[Problem(s) to be Solved by the Invention] However, when the above alloys of Mg and Ag and the alloy of Mg and In 
were used for an electronic notes telegram pole, there was a phenomenon in which an electronic notes telegram 
pole exfoliated in the continuation luminescence trial by long duration actuation of a component, and there was a 
problem that the dependability of a component was low. It is in offering the organic thin film light emitting device 
which this invention is made in view of an above-mentioned point and that object prevents exfoliation of an 
electrode, and is excellent in long-term stability. 
[0009] 

[Means for Solving the Problem] It is what the above-mentioned object has the electrode of the couple of a hole- 
injection electrode and an electronic notes telegram pole, and the charge impregnation layer and luminous layer 
which were inserted into this electrode according to this invention, and a charge impregnation layer receives 
impregnation of a charge from an electrode, and, subsequently to a luminous layer, carries out transport 
impregnation of this. It is the thing of the hole injection layer which receives impregnation of an electron hole from a 
hole-injection electrode, and the electronic injection layers which receive impregnation of an electron from an 
electronic notes telegram pole which contains a hole injection layer at least A luminous layer emits light in 
predetermined wavelength in response to impregnation of an electron hole and an electron, and the electrode of a 
couple is attained by supposing that an electronic notes telegram pole consists of the impregnation band section 
and the guard-band section before long. 
[0010] 

[Function] The guard-band section raises the adhesion of the impregnation band section, and prevents exfoliation of 

an electronic notes telegram pole. 

[0011] 

[Example] Next the example of this invention is explained based on a drawing. Drawing 1 is the sectional view 
showing the organic thin film light emitting device concerning the example of this invention. Drawing 2 is the 
sectional view showing the organic thin film light emitting device concerning the example from which this invention 
differs. 1 — an insulating transparence substrate and 2 — for a luminous layer and 5, as for an electronic notes 
telegram pole and 61, an electronic injection layer and 6 are [ a hole-injection electrode and 3 / a hole injection 
layer and 4 / the impregnation band section and 62 ] the guard-band sections. 

[0012] The insulating transparence substrate 1 is the base material of an organic thin film light emitting device, and 
glass, resin, etc. are used. The hole-injection electrode 2 consists of transparence electric conduction film, such as 
semipermeable membrane, such as gold and nickel, and an indium-stannic-acid ghost (ITO), tin oxide (Sn02). and is 
formed of resistance heating vacuum evaporationo, electron beam evaporation, a spatter, etc. 100 thru/or the 
thickness of thickness of 2000A are desirable. 

[0013] In the maximal value of the light which conveyed the electron hole, poured into the luminous layer efficiently, 
and emitted light to it the thing transparent as much as possible of a hole injection layer 3 is desirable, as the 
membrane formation approach — a spin coat casting, and LB — although there are law, resistance heating vacuum 
evaporationo, electron beam evaporation, etc.. resistance heating vacuum evaporationo is common. Thickness is 200 
thru/or 5000A and is 300 thru/or 800A suitably. As hole-injection matter, a hydrazone compound, a pyrazoline 
compound, a stilbene compound, an amine system compound, etc. are used. The typical hole-injection matter is 
shown in a chemical formula (3-1) thru/or a chemical formula (3-7) below. 
[0014] 
[Formula 1] 
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[0015] A luminous layer emits light efficiently with the electron poured in from the electron hole, electronic notes 
telegram pole, or electronic injection layer poured in from the hole injection layer, as the membrane formation 
approach — a spin coat, casting, and LB — although there are law, resistance heating vacuum evaporationo, 
electron beam evaporation, etc., resistance heating vacuum evaporationo is common. Thickness is 200 thru/or 
5000A and is 300 thru/or 800A suitably. 

[0016] As photogene, metal chelate compound, such as said tris (8-hydroxyquinoline) aluminum, a peri non 
derivative, a JISUCHIRIRU benzene derivative, etc. are used. Typical photogene is shown in a chemical formula (4-1) 
thru/or a chemical formula (4-5) below. 
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[0017] 
[Formula 2] 




(4- 1 ) 



(4-2 ) 




(4-3 ) 



(4-4 ) 



(4- 5 ) 



[0018] An electronic injection layer needs to convey and pour an electron into a luminous layer efficiently, as the 
membrane formation approach — a spin coat, casting, and LB — although there are law. resistance heating vacuum 
evaporationo, electron beam evaporation, etc., resistance heating vacuum evaporation© is common. Thickness is 200 
thru/or 5000A and is 300 thru/or 800A suitably. As quality of an electronic notes receptacle, an OKISA diazole 
derivative, a perylene tetracarboxylic acid derivative, a diphenoquinone series compound, etc. are used. The typical 
quality of an electronic notes receptacle is shown in a chemical formula (5-1) thru/or a chemical formula (5-3). 
[0019] A metal 4eV or less is used for the work function which is excellent in the electron injection nature to the 
luminous layer or charge impregnation layer of a substrate as the impregnation band section 61 of the electronic 
notes telegram pole 6 was mentioned above. Mg, In, calcium, Ti, Zr, etc. were the optimal as a result of the detailed 
experiment Moreover, about the thickness of the impregnation band section, the remarkable stabilizing effect was 
obtained within the limits of 30 thru/or 150A. That is, the exfoliation under continuation luminescence trial was 
brought forward in bigger thickness than 150A, and the impregnation band section was formed in island shape in 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran.web^cgi_eije 



2006/07/18 



JP,05-315078,A [DETAILED DESCRIPTION] 



5/6 v 



thickness smaller than 30A, and aggravation of the electron injection nature to a substrate layer was caused. 
[0020] About the guard-band section of the electronic notes telegram pole 6, with Ag, Au, Cu, aluminum, etc., the 
good result was obtained and remarkable effectiveness was acquired in 1000A or more of thickness. 
[0021] 
[Formula 3] 

( 5 - 1 ) 




C H3 t B u 

C Hs' B u 



( 5 - 3 ) 



[0022] The glass of 50mm angle which prepared the indium-stannic-acid ghost (ITO) of 2000A of example 1 
thickness was used as the substrate, this substrate was laid in resistance heating vacuum evaporationo equipment, 
and membranes were formed in order of the hole injection layer 3 and the luminous layer 4. On the occasion of 
membrane formation, the inside of a vacuum tub was decompressed up to 8x10 to 4 Pa. To the hole injection layer, 
it heated the boat temperature 150 thru/or in 180 degrees C using the hole-injection matter shown in a chemical 
formula (3-1), and the membrane formation rate was carried out in 2A/s, and was formed 600A. To the luminous 
layer (8-hydroxyquinoline), it heated the boat temperature 250 thru/or in 350 degrees C using aluminum, and the 
membrane formation rate was carried out in 2A/s, and was formed 600A. After this, ejection and the stainless steel 
mask for dot patterns with a diameter of 5mm were attached from resistance heating vacuum evaporationo 
equipment, the substrate was newly laid in resistance heating vacuum evaporationo equipment, 1000A of 50A of Au 
(s) was continuously formed as the guard-band section 62 in Mg as the impregnation band section 61, and it 
considered as the electronic notes telegram pole 6. 

The organic thin film light emitting device was created like the example 1 except forming 1000A of Ag as the guard- 
band section in an example 2 electronic notes telegram pole. 

The organic thin film light emitting device was created like the example 1 except forming 1000A of aluminum as the 
guard-band section in an example 3 electronic notes telegram pole. 

The organic thin film light emitting device was created like the example 1 except forming 1000A of example of 
comparison 1 electronic notes telegram poles using Mg and In (mixing ratio rate 10 to 1). 

After forming 2000A of ITO(s) as a hole-injection electrode 2 on the glass substrate 1 of 450mm angle of examples, 

this ITO substrate was laid in vacuum devices like the example 1, and sequential creation was carried out with the 

hole injection layer 3, the luminous layer 4, and the electronic injection layer 5. 1000A of guard-band sections which 

consist of Ag continuously the impregnation band section 61 which becomes the last from Mg as an electronic notes 

telegram pole 50A was formed. The organic thin film light emitting device was formed like the example 1 using the 

matter shown with a chemical formula (5-1) as quality of an electronic notes receptacle except forming 400A 

whenever [ boat stoving temperature ] by 3A/s in 300 degrees C and membrane formation rate. 

The organic thin film light emitting device was created like the example 4 except forming 1000A of example of 

comparison 2 electronic notes telegram poles using Mg and In (mixing ratio rate 10 to 1). Thus, direct current 

voltage is impressed to the obtained organic thin film light emitting device, and it is 100 cd/m2. Initial luminous 

efficiency and initial brightness 100 cd/m2 which can be set The luminescence time amount when performing a 

continuation luminescence trial is shown in a table 1. All luminescence was green (main wavelength: 550nm) 

homogeneity luminescence. 

[0023] 

[A table 1] 
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10 0 0 
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1. 5 2 


15 0 




1.6 7 


115 0 


ami 2 
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2 0 0 



It turns out that the organic thin film light emitting device which formed the electronic notes telegram pole from the 
guard-band section and the impregnation band section as seen in a table 1 shows remarkable stability in a 
continuation luminescence trial. 
[0024] 

[Effect of the Invention] It is what it has the electrode of the couple of a hole-injection electrode and an electronic 
notes telegram pole, and the charge impregnation layer and luminous layer which were inserted into this electrode 
according to this invention, and a charge impregnation layer receives impregnation of a charge from an electrode, 
and, subsequently to a luminous layer, carries out transport impregnation of this. It is the thing of the hole injection 
layer which receives impregnation of an electron hole from a hole-injection electrode, and the electronic injection 
layers which receive impregnation of an electron from an electronic notes telegram pole which contains a hole 
injection layer at least. A luminous layer emits light in predetermined wavelength in response to impregnation of an 
electron hole and an electron, and before long, since the electrode of a couple consists of the impregnation band 
section and the guard-band section, an electronic notes telegram pole Adhesion with the impregnation band section 
and a substrate layer is achieved by the guard-band section, and the organic thin film light emitting device which the 
exfoliation of an electronic notes telegram pole of is lost as a result, and is excellent in the stability at the time of 
continuation luminescence is obtained. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view showing the organic thin film light emitting device concerning the example of this 
invention 

[Drawing 2] The sectional view showing the organic thin film light emitting device concerning the example from 
which this invention differs 

[Drawing 3] The sectional view showing the conventional organic thin film light emitting device 

[Drawing 4] The sectional view showing the organic thin film light emitting device from which the former difFers 

[Description of Notations] 

1 Insulating Transparence Substrate 

2 Hole-Injection Electrode 

3 Hole Injection Layer 

4 Luminous Layer 

5 Electronic Injection Layer 

6 Electronic Notes Telegram Pole 

61 Impregnation Band Section 

62 Guard-Band Section 
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